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Abstract:
We present data characterizing the U.S. labor market during the Great Recession and
subsequent recovery. U.S. employment declines were dramatic among young adults,
substantial among prime-aged adults, and modest among those near retirement. The
decline in employment among working-age adults generally exceeded those that oc-
curred in other advanced economies. We assess the potential explanatory power of
population aging and increases in educational attainment as factors underlying these
developments. Recent analyses suggest that population aging can explain nearly one
half of the decline in the labor force participation rate and one third of the decline in the
employment to population ratio from 2007 to 2013. Our comparisons of employment
developments across age groups and countries provide reason to view this one third as
an upper bound on aging’s plausible contribution. We conduct a more detailed analysis
of changes in employment and school attendance across demographic sub-groups of the
young adult population. Across sub-groups defined by age, gender, and race/ethnicity,
changes in school enrollment predict very little of the variation in this period’s employ-
ment changes. Taken together, aging and enrollment trends thus appear to underlie a
modest to moderate fraction of the aggregate employment decline. We conclude by dis-
cussing a range of non-demographic factors that may have contributed to the decline,
but on which existing research has yet to arrive at a consensus.
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Labor market aggregates tell a consistent story regarding the magnitude of the em-
ployment declines that occurred during the Great Recession. Between July 2007 and
July 2009, the all-adult employment to population ratio declined by nearly 5 percent-
age points. The unemployment rate rose by a similar amount. Crises in housing and
financial markets had taken their toll on the U.S. labor market.
Subsequent labor market developments have proven more difficult to interpret. Be-
tween July 2009 and July 2013, the unemployment rate rebounded sufficiently to erase
half of its prior increase. The employment to population ratio recovered little, however,
as the unemployment rate’s recovery involved significant labor force exit.
In this research note, we characterize the demographic and cross-country dimensions
of this period’s labor market developments. We proceed in the following steps. First, we
graphically display the evolution of a set of standard labor market aggregates, namely
the employment, unemployment, and labor force participation rates, for the full popu-
lation of U.S. adults. Second, we separately present these aggregates for young adults,
prime-aged adults, and the near elderly. Third, we place the U.S. employment experi-
ence into its international context. Finally, we explore the extent to which declines in
employment among young adults have been associated with increases in school enroll-
ment. Throughout, we consider the data’s implications for the potential role of purely
demographic forces as explanations for the sustained slump in U.S. employment.
We summarize our conclusions as follows. U.S. employment declines were dramatic
among young adults, substantial among prime-aged adults, and generally larger than
those that occurred in other advanced economies. Recent analyses attribute a 1.3 to 1.6
percentage point decline in the U.S. labor force participation rate to population aging
(Council of Economic Advisers, 2014; Aaronson et al., 2014). These estimates point to
aging as a cause of as much as one half of the decline in the labor force participation
rate and one third of the overall employment decline. The data we present suggest that
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these estimates likely represent an upper bound on aging’s potential contribution to
these developments.
Substantial declines in the employment of non-elderly adults highlights the neces-
sity of looking beyond population aging. Aging can explain neither the 4 percentage
point decline in the employment rate of prime-aged adults nor the 8 percentage point
decline in young adult employment. The size of the U.S. employment slump relative to
declines in European labor markets casts further doubt on the hypothesis that purely
demographic trends are the primary source of recent developments.
While the substantial decline in young adult employment remains little understood,
recent analyses point to trends in educational attainment as a potential, partial explana-
tion (Council of Economic Advisers, 2014; Aaronson et al., 2014). We provide new evi-
dence on the plausibility of the link between changes in participation, employment, and
school enrollment by comparing changes across relatively narrow demographic groups.
Across sub-groups of young adults categorized by age, gender, and race/ethnicity, there
was essentially no correlation between this period’s changes in rates of enrollment and
either employment or labor force participation. Changes in enrollment per se thus ap-
pear unlikely to underlie any more than a very small fraction of the 8 percentage point
decline in young adult employment.
1 Aggregate U.S. Labor Market Developments
The panels of figure 1 present the recent evolution of three broad labor market ag-
gregates for all U.S. persons aged 15 and over. Panel A presents the employment to
population ratio. Between July 2005 and July 2007, this ratio was relatively stable at
63 percent. Over the course of the Great Recession, it declined by nearly 5 percentage
points to just over 58 percent. Between July 2009 and July 2013, the employment to pop-
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ulation ratio recovered little. Over the subsequent year (not pictured), it recovered by 0.3
percentage point. This sustained, post-recession slump in the employment to population
ratio compactly characterizes the labor market’s sluggishness.
Panel B presents the evolution of the unemployment rate for all persons aged 15 and
over. Like the employment to population ratio, the unemployment rate was relatively
stable, at 5 percent, between July 2005 and July 2007. It then rose by roughly 5 percentage
points, to 10 percent, between July 2007 and July 2009. Unlike the employment to popu-
lation ratio, the unemployment rate has recovered non-trivially towards its pre-recession
levels. Between July 2009 and July 2013, it steadily declined to just over 7 percentage
points. Over the subsequent year (not pictured) it declined by an additional percentage
point.
Panel C presents the evolution of the labor force participation rate for all persons
aged 15 and over. Like the previous two series, the labor force participation rate was rel-
atively stable between July 2005 and July 2007, edging down slightly over the interval’s
latter months. Unlike the previous series, labor force participation evolved relatively
smoothly over the course of the Great Recession and subsequent recovery. From July
2009 through July 2013 the labor force participation rate declined steadily from 66 per-
cent to 63 percent. This 3 percentage point decline, coupled with the unemployment
rate’s partial recovery, underlie the employment to population ratio’s sustained decline
of more than 4 percentage points. Like the unemployment rate, labor force participation
declined by nearly a full percentage point over the subsequent year (i.e., from July 2013
to July 2014).
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2 Employment Trends across Age Groups
We further characterize U.S. labor market developments by separately examining
employment trends among young adults (aged 15 to 24), prime-aged adults (aged 25 to
54), and near elderly adults (aged 55 to 64). We organize the data as follows. Figure 2
presents the evolution of the employment to population ratio, with separate panels for
all working-age adults, young adults, prime-aged adults, and the near elderly. Figure 3
similarly presents the evolution of the unemployment rate, while figure 4 presents the
evolution of the labor force participation rate.
2.1 The Facts
Figure 2 reveals that the employment rate declined rather dramatically for young
adults, significantly for prime-aged adults, and essentially not at all for the near el-
derly. As shown in Panel A, the employment rate for all working-age adults declined
by roughly 5 percentage points, from 72 to 67, between July 2005 and July 2013. Panel
B reveals a larger decline, of roughly 8 percentage points, for young adults aged 15 to
24. The decline for young adults began earlier than the all-adult decline, as it fell from
54 percentage points to 52 percentage points between April 2007 and July 2007. Within
this age group, for which summer employment is common, the 2007 summer hiring
season appears to have been quite poor. Panel C reveals that the employment rate of
prime-aged adults declined by 4 percentage points, from just under 80 percent to just
under 76 percent, between July 2007 and July 2009. Between July 2009 and July 2013
it recovered by less than 1 percentage point. Following an arc of decline and recovery,
the employment rate of adults aged 55 to 64 stood at 61 percent in July 2013. This was
precisely the level at which it stood in July 2005.
Figure 3 shows that the unemployment rate followed broadly similar patterns across
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age groups. For each group, the unemployment rate exhibited a significant increase
during the Great Recession. Subsequent recoveries had, in each instance, erased roughly
half of these losses by July 2013. While the patterns are similar, the magnitudes of these
changes vary significantly across age groups. The initial increase in the unemployment
rate was roughly 8 percentage points among young adults, 5 percentage points among
prime-aged adults, and 3.5 percentage points among the near elderly.
Figure 4 reveals that labor force participation followed quite different paths across
age groups. For the full population of working-age adults, the labor force participation
rate steadily declined to 73 percent from just under 76 percent. The decline for young
adults aged 15 to 24 was relatively large and relatively sharp. Between July 2006 and
July 2009, their labor force participation rate declined by 6 percentage points. It had not
recovered as of July 2013. Among prime-aged adults, the labor force participation rate
decline gradually from 83 percent to 81 percent. Most of this group’s decline occurred
during the post-recession period. By contrast, the near elderly’s labor force participation
rate increased from 63 percent to just over 64 during this period.
2.2 Questions of Interpretation
We consider these data in light of recent analyses by the Council of Economic Advis-
ers (2014), Aaronson et al. (2014), and Hall (2014). An important clarifying distinction
between these studies involves the aggregates on which they focus. The Council of Eco-
nomic Advisers (2014) and Aaronson et al. (2014) decompose the causes of declines in
the labor force participation rate. Hall (2014), by contrast, decomposes the gap between
actual and potential GDP into contributions from declines in labor force participation,
increases in involuntary unemployment, and several additional factors.
The Council of Economic Advisers (2014) and Aaronson et al. (2014) estimate that
population aging underlies a decline of between 1.3 and 1.6 percentage points in the
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labor force participation rate for all persons aged 15 and above. Both analyses emphasize
a substantive difficulty associated with estimating the link between population aging and
labor force participation. Such estimates require constructing a counterfactual pattern of
retirements associated with a population in which the age-profile did not change. The
difficulty lies in constructing this counterfactual.
The method adopted for the Council of Economic Advisers’s (2014) baseline estimate
assumes that, over the course of the recession and recovery, age-specific retirement de-
cisions would hold constant at their 2007 rates. This approach assumes a continuation
of the retirement patterns associated with peaks in both housing and financial wealth.
Because actual retirements occurred at lower rates, due in part to contracting wealth, it
likely assigns to aging an overly generous share of the total decline.
The baseline estimate of Aaronson et al. (2014) incorporates changes in age-specific
retirement patterns over the course of the crisis. They conclude that aging underlies a
1.3 percentage point decline in the all-adult participation rate. This estimate appears
broadly consistent with the dimensions of the data we present. Its assumptions are also
open to debate, however. For example, late-recession retirement rates may, in part, reflect
involuntary late-career job loss rather than planned labor force exit. Consequently, this
method may also overstate population aging’s contribution.
Aaronson et al.’s (2014) estimate leaves a labor force participation decline of just
under 2 percentage points to be explained by factors beyond population aging. As
previously displayed, 2 percentage points was roughly the size of the decline in the
labor force participation rate of prime-aged adults (i.e., those aged 25 to 54).1 Aaronson
et al.’s (2014) estimate is thus consistent with what one would infer by simply using the
decline among prime-aged adults to approximate the extent to which labor force exit
1Recall that the labor force participation rate of young adults aged 15 to 24 had fallen by an even more
substantial 6 percentage points.
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cannot be explained by aging into retirement.
We close this section by placing population aging’s effects into the broader context
of the overall decline in employment. A 1.3 percentage point decline in labor force
participation can account for 30 percent of the 4.3 percentage point decline in the em-
ployment rate for all persons aged 15 and over from July 2007 through July 2013. Our
reading of the aggregate data matches with Hall’s (2014) assessment that, as of 2013,
labor force exit and elevated unemployment rates had both contributed substantially to
the shortfall of U.S. output relative to trend. Here again, it is useful to look to the labor
market experience of prime-aged adults, which cannot plausibly be attributed to aging.
This group’s employment rate declined by a substantial 4 percentage points, while even
younger adults’ employment rate fell by 8 percentage points. Factors other than aging
thus appear likely to underlie most of the recent U.S. experience.
3 The International Experience
Figures 5 and 6 place the U.S. employment experience into its international context.
Figure 5 displays changes in the employment to population ratio for working-age adults
in 21 advanced economies, as well as the average change across the Organization for
Economic Cooperation and Development (OECD).2 The international experience exhibits
remarkable variation. Employment changes between July 2005 and July 2013 range from
an 11 percentage point decline in Greece to an 8 percentage point increase in Germany.3
For the full working-age population, U.S. employment declined substantially by in-
ternational standards. On average across the OECD, employment declined by less than
1 percentage point. The decline experienced in the United States was larger than that in
2All data come from the Federal Reserve Economic Data (FRED) database.
3For more on the German experience, see Burda and Hunt (2011) and Hoffmann and Lemieux (2014).
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all countries presented outside of Greece, Spain, Ireland, and Portugal. Relative to the
United States, employment in a number of advanced economies proved considerably
more robust.4
Figure 6 presents cross-country data on changes in the employment of young and
prime-aged adults. Declines for prime-aged adults are displayed on the x-axis and de-
clines for young adults on the y-axis. The U.S. changes in employment emerge once
again as being relatively large and negative. Outside of the experiences of Greece, Spain,
Ireland, and Portugal, the U.S. lies near the bottom of both distributions.
We draw two lessons from these cross-country data. First, the dramatic variation
across countries is of interest in its own right and in need of further study. Even ex-
cluding the experiences of Greece, Spain, Ireland, and Portugal, significant variation
remains. The fiscal, social, and individual-level economic implications of population-
wide employment shifts of several percentage points are sure to be substantial. Second,
the cross-country experience sheds additional light on the plausibility of purely demo-
graphic explanations for the U.S. employment slump. To the extent to which compari-
son countries have experienced demographic transitions similar to those at work in the
United States, the cross-country experience casts doubt on explanations rooted primarily
in such phenomena.
4 Young Adult Employment and School Enrollment
Panel B of figure 2 revealed the decline of young adult employment to be a par-
ticularly striking 8 percentage points. Both Aaronson et al. (2014) and the Council of
Economic Advisers (2014) discuss the possibility that trends in educational attainment
4In an analysis emphasizing trends in construction employment, Hoffmann and Lemieux (2014)
present the evolution of aggregate unemployment rates across a subset of these countries. Unemploy-
ment rates similarly show the U.S. experience to have been worse than that of countries including Canada
and Germany and better than that of Italy and Spain.
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would ultimately have resulted in much lower young adult employment rates in the
Great Recession’s absence. Over the time period in question, the school enrollment rate
of young adults increased by a substantial 3.5 percentage points. As emphasized by
Aaronson et al. (2014), however, many enrolled young adults are employed. Conversely,
non-trivial numbers of unenrolled young adults are unemployed. Holding the employ-
ment of the enrolled and unenrolled constant, Aaronson et al. (2014) estimate that the
increase in enrollment can explain a 1.25 percent point decline in young adults’ labor
force participation.5
In figures 7 through 10 we explore the potential relevance of enrollment increases
by examining the relationship between enrollment and employment changes across de-
mographic sub-groups. Figures 7 and 8 present the full time paths of enrollment and
employment for relatively broad sub-groups of the young adult population. Figures
9 and 10 present the relationship between employment and enrollment changes across
relatively narrow sub-groups.
Figure 7 presents the evolution of enrollment, labor force participation, and employ-
ment separately for male and female young adults aged 16 to 24. The enrollment rates of
both genders increased significantly over this period. For males it rose from 45 percent
in 2005 to 48 percent in 2012. For females it rose from 49 percent to 53 percent. While
female enrollment rose slightly more than male enrollment, employment declines were
larger for males than for females. Over this time period, the young adult male labor force
participation rate declined from 63 percent to 57 percent; for females it declined from 58
percent to 54 percent. As of July 2013, the young adult male employment rate remained
down by 10 percentage points from its pre-recession levels. The female employment rate
5Aaronson et al. (2014) observe that a portion of the decline in participation among enrollees may
reflect an increase in educational intensity on the intensive margin. They note that such changes in the
labor supply of high school enrollees, in particular, would be consistent with shifting patterns of time use
documented by Ramey and Ramey (2010).
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remained down by a smaller but still substantial 7 percentage points.
Figure 8 characterizes the evolution of enrollment, labor force participation, and
employment separately for black and white teenagers.6 Differences in the paths of
these groups’ enrollment and employment rates are striking. From 2005 to 2012, white
teenagers experienced essential no change in school enrollment, which held steady at
just under 80 percent. By contrast, black teenage enrollments increased from just over
72 percent in 2005 to 81 percent in 2011, then declined to 77 percent in 2012. Changes in
employment followed the opposite pattern. White teen employment declined by roughly
12 percentage points between 2005 and 2013, while black teen employment declined by 5
percentage points. These groups’ labor force participation rates decline by 10 and 4 per-
centage points respectively. Relative changes in enrollment and labor force participation
rates were thus positively, rather than negatively, correlated.
Figures 9 and 10 show that the absence of a negative correlation between changes in
enrollment and employment was systematic over this time period. The figures present
changes in enrollment and employment rates for 72 age-by-gender-by-race/ethnicity de-
mographic cells (9× 2× 4). We calculated changes from a base of 2005-2007 through an
end period of 2011-2013.
Changes in enrollment and labor force participation rates were modestly positively
correlated across these 72 demographic cells. Inspection of the scatter plot reveals this
positive correlation to be driven in large part by black and Hispanic females. Changes
in both the enrollment and labor force participation of black and Hispanic females (in
particular those aged 20 or 21) were significantly above the averages across other groups.
Figure 10 reveals a similar pattern for employment, though declines in employment
6Figures 7 and 8 are based directly on data downloadable through the FRED database. This restricts
us to plotting the employment of teenage blacks and whites rather than all young adult blacks and whites.
In figures 9 and 10 we turn to data from the American Community Survey, in which we are at liberty
to construct series on whatever demographic bases we desire. In the latter figures, comparisons across
genders and racial and ethnic groups are thus made on a more similar basis.
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among young Hispanic males were sufficient to make the overall correlation between
enrollment and employment changes modestly negative. Employment declines were
particularly large among Hispanic and white male teenagers, while employment was
relatively robust among Hispanic females aged 21 to 24.
The absence of an economically meaningful correlation between changes in employ-
ment and enrollment rates casts doubt on enrollment trends as an underlying cause of
employment declines. Further, we note that the presence of a negative correlation would
not, by itself, answer policy-relevant questions regarding the underlying mechanisms.
The choice between enrollment and work should respond to the relative returns of these
activities. Substitution of schooling for work could be viewed as a positive development
if it reflects absolute improvements in the opportunities made possible by advanced de-
grees. If the underlying forces have eroded the opportunities available to those with no
post-secondary education, however, concern may be the more appropriate response.7
5 Conclusion
U.S. labor markets have recovered much more slowly and less completely from the
Great Recession than one might have hoped. The sustained employment decline was
particularly pronounced among young adults. As shown above, changes in school en-
rollment across sub-groups of the young-adult population predict very little of the vari-
ation in this period’s employment changes. Factors other then trends towards higher
enrollment rates thus appear to be at work. The decline in the employment rate of
prime-aged adults was also quite large by both historical and international standards.
7Work by Autor et al. (2008) suggests that labor market developments may be pushing relative returns
from both sides, as high skilled workers have seen opportunities rise while demand for lower skilled
workers may have declined or stagnated. Autor et al. (2013) emphasize that declining opportunities
are particularly relevant for those whose job tasks are readily substituted for by technology, trade, or
immigration.
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As emphasized above, explanations for employment declines among both young and
prime-aged adults necessarily involve forces other than population aging. We conclude
by discussing additional factors that may have contributed to these declines. While most
of these factors have received at least some attention in recent research, consensus has
not been reached regarding their relative importance.
A variety of non-demographic explanations for the U.S. employment slump have
been advanced. We divide them into two broad categories and briefly note their potential
policy implications. Our first broad category includes macroeconomic factors associated
with business cycles. DeLong and Summers (2012), for example, emphasize the poten-
tial role of “hysteresis” effects through which a severe downturn may have sustained,
negative impacts on an economy’s performance. To the extent to which such forces are
at work, stimulus-oriented policies may be an appropriate response. Baker et al. (2013)
present evidence that the Great Recession was coupled with sustained, elevated levels of
policy uncertainty, which other work has linked directly to macroeconomic performance
(Bloom, 2009; Shoag and Veuger, 2014). From a policy perspective, the “solution” to such
uncertainties may simply be to cease with uncertainty generating policy making.8
A second category of policy-relevant explanations includes factors associated with
the opportunities and incentives facing workers and their prospective employers. Mul-
ligan, for example, has emphasized the incentive effects associated with the Affordable
Care Act (Mulligan, 2014) and the expansion of safety-net spending more generally (Mul-
ligan, 2012). Hall (2014) similarly discusses sustained expansions in food stamp spend-
ing and disability receipt. Hagedorn et al. (2013) argue for a substantial role for extended
unemployment insurance benefits, while Rothstein (2011) and Farber and Valletta (2013)
argue the opposite. Also potentially relevant, in particular for the employment of young
adults, were this period’s substantial minimum wage increases. If such policies have
8This is, of course, much easier said than done.
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significantly reduced employment, a re-evaluation of the tradeoffs associated with the
more distortionary among them, whichever they may be, may prove salutary.
The aforementioned research addresses a variety of potentially relevant explanations
for employment’s sluggish recovery from the Great Recession. At the same time, link-
ages between various explanations, and in particular between social insurance programs
and macroeconomic developments, are less fully understood. A great deal of policy
uncertainty, for example, has arisen in the context of the Affordable Care Act’s imple-
mentation. By the same token, minimum wage increases may be particularly likely to
reduce employment during cyclical downturns. Finally, issues of long-run unemploy-
ment, hysteresis, and the rise of disability receipt have natural interrelationships.9 A
fuller understanding of these linkages may be important for determining what consti-
tute reasonable policy responses to the labor market’s post-recession condition.
9See, for example, Autor and Duggan’s (2003) analysis of linkages between trends in inequality, the
evolution of disability insurance replacement rates, and labor force exit among low-skilled workers.
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